Representative image from a Blue Native-PAGE experiment performed using heart isolated mitochondrial lysates prepared using 2% DDM or 6% digitonin. The coomassie stained bands corresponding to complex V (CV) and the respiratory super complexes (SCs) are labeled. (B) Immunoblot analysis using an antibody cocktail which recognizes multiple protein subunits of OXPHOS in skeletal muscle (SkM) and heart (Hrt) isolated mitochondria lysates from chow (CH) and high fat (HF) fed mice. (C) Quantification of the blots corresponding to complexes (III, IV and V) Figure 2 . Graphical summary displaying the ability of the functional assay platform to localize distinct sites or resistance within the mitochondrial energy transduction pathway using a diagnostic tree diagram. Primary lesions are depicted in the grey-filled ovals and below them are the potential protein candidates and potential validation strategies used herein for each hyper-acylation model. Table S1 . TMT-based quantitation of malonylation and protein abundance changes between MCD KO and control mice, in skeletal muscle and heart tissue, Related to Figure 1 . Supplementary Excel file containing proteomic data-both direct output from Proteome Discoverer (Tabs 4 and 5) and summarized information from downstream analysis in Python (Tabs 2 and 3)-comparing the relative abundance of malonylated peptides and protein abundance, displayed on the following five spreadsheet tabs:
Supplemental Figure 7. Diagnostic tree diagram of acylation-mediated bioenergetic alterations, Related to

SUPPLEMENTAL TABLE LEGENDS
Tab 1) Key. Includes a detailed summary of the information fields included in the columns of the subsequent tabs. The "comments" column describes (in grey shading) cases where certain rows or columns are hidden initially, but users can right click and select "unhide" to view the information.
Tab 2) Malonylpeptide Quant_SUMMARY. Python output summarizing relative quantitation statistics for all malonylated peptides identified at 1% FDR. The Malonylpeptide Relative Abundance is normalized for total peptide labeling on each TMT channel and Malonylpeptide Relative Occupancy is normalized for any biological changes in the "Master Protein" to which a given malonylated peptide maps.
Tab 3) Protein Quant_SUMMARY. Python output summarizing relative quantitation statistics for all "Master" proteins identified at 1% FDR, which are representatives of parsimonious protein groups containing identified peptides. The Protein Relative Abundance is normalized for total peptide labeling on each TMT channel.
Tab 4) Peptide Groups_ RAW. Output from Proteome Discoverer 2.2, showing information on all peptides identified at 1% FDR, including both malonylated and unmodified peptides. This non-normalized quantitation was used for downstream analysis in Python.
Tab 5) Proteins_ RAW. Output from Proteome Discoverer 2.2, showing information on all proteins to which the identified peptides map, regardless of protein-level FDR or "Master Protein" status. This non-normalized quantitation was used for downstream analysis in Python. Table S2 . Label-free quantitation of the complex V acylome in various models of hyperacylation, Related to Figure 6 . Supplementary Excel file containing relative abundance of malonyl-peptides, succinyl-peptides and acetyl-peptides identified within CV proteins isolated from hearts of mice with deficiency of MCD, SIRT5 or SIRT3, expressed relative to fl/fl or +/+ controls, or from mice fed high fat (HF) diet, relative to standard chow (SC) controls. Data shown on the following spreadsheet tabs: Tabs 1-2) Python output summarizing relative quantitation statistics for CV acylpeptides (containing a malonyl, succinyl, or acetyl modification) identified at 1% FDR. The Acylpeptide Relative Occupancy is normalized for any detected changes in the "Master Protein" to which a given acylpeptide maps.
 Tab 1 (CV Acylome_SUMMARY_Genotype) contains analysis of mice with deficiency of MCD, SIRT5 or SIRT3, expressed relative to fl/fl or +/+ controls.  Tab 2 (CV Acylome_SUMMARY_Diet) contains analysis of mice fed high fat HF diet, relative to SC controls.
Tabs 3-4) Output from Proteome Discoverer 2.2, showing information on all peptides identified at 1% FDR, including both acylated and unmodified peptides. This non-normalized quantitation was used for downstream analysis in Python.  Tab 3 (Peptide Groups_ RAW_Genotype) contains analysis of mice with deficiency of MCD, SIRT5 or SIRT3, expressed relative to fl/fl or +/+ controls.  Tab 4 (Peptide Groups_ RAW_Diet) contains analysis of mice fed high fat HF diet, relative to SC controls.
Tab 5-6) Output from Proteome Discoverer 2.2, showing information on all proteins to which the identified peptides map, regardless of acylation, protein-level FDR or "Master Protein" status. This non-normalized quantitation was used for downstream analysis in Python.  Tab 5 (Proteins_ RAW_Genotype) contains analysis of mice with deficiency of MCD, SIRT5 or SIRT3, expressed relative to fl/fl or +/+ controls.  Tab 6 (Proteins _ RAW_Diet) contains analysis of mice fed high fat HF diet, relative to SC controls.
